It is shown explicitly that in the framework of Bohmian quantum gravity, the equations of motion of the space-time metric are Einstein's equations plus some quantum corrections. It is observed that these corrections are not covariant. So that in the framework of Bohmian quantum gravity the general covariance principle breaks down at the individual level. This principle is restored at the statistical level. * Email: FATIMAH@NETWARE2.IPM.AC.IR † Fax: 98-21-8036317
I. INTRODUCTION
In the de-Broglie-Bohm interpretation of quantum mechanics [1] , the quantum effects are described by the quantum potential. It has at least two peculiar properties, it is nonlocal, and it is able to break down the classical symmetries for an individual process while they remain valid statistically. For example, the above-mentioned problem appears for the
Lorentz symmetry. So we have velocities greater than light's velocity for an individual
phenomenon. [1, 2] 
General relativity is invariant under the general coordinate transformations. It is not clear whether this symmetry preserved after quantization or not. In the Copenhagen quantum gravity, the constraints related to this symmetry (one on Hamiltonian and three on momenta) appear weakly (in the terminology of Dirac's canonical quantization procedure).

For the disscusion about the governing algebra, it is necessary to represent the operators as well-defined ones and then one obtains the commutation relations between them.
The extrinsic curvature of the spatial surfaces Σ t 's are given by:
where the covariant derivative D i is defined with respect to h ij metric and the dot above letters represents time derivative. The Einstein-Hilbert action can be written as:
where K = trace(K ij ), h = det(h ij ) and (3) R is the three-dimmensional curvature. If one defines the conjugate momenta as usuall, we have:
It is concluded that the N and N i functions aren't dynamical and h ij is the only dynamical degree of freedom. The equations (4) and (5) are primary constraints. The Hamiltonian is:
where
Since the first constraints must be satisfied at all times, we must have: 
where Ψ is the physical wavefunction of the universe. 
where T µν is the matter field energy-momentum tensor, and q is the ordering parameter.
This equation and:Ĥ
specify the wavefunction of the universe.
The WDW equation has the following points:
•
The time parameter which defines the foilation of the space-time, doesn't appear in it. (the so-called time-problem in quantum gravity)
• A different ordering of factors leads to a different result.
• In practice, for solving the WDW equation, instead of using an infinite-dimmensional superspace, we must limit ourselves to a mini-superspace in which some of the degrees of freedom are non-frozen.
It is necessary for the wave-function to be square-integrable, in order to have a probabilistic interpretation for it. But this is not possible for all cases, because a precise definition of the inner product is not known in quantum gravity.
• 
The physical wave-functions must be annihilated by constraints. Thus:
• In the classical limit, we have: 
where Q G is the quantum potential of the gravitational field:
Also equation (16) reads as:
Equation (20) 
Here it must be noted that the Hamilton-Jacobi equation indicates the dynamical properties.
So that one can deal with the Hamilton equations of motion instead of equations (20)-(25).
So we have, equivalently, the following relations:
The de-Broglie-Bohm approach has the following advantages:
• Although the time parameter does not appear in the wave-function, it emerges from the guiding formula, naturally.
Shtanov concludes that the quantum dynamics of gravity breaks down the foliationinvariance of the classical general relativity. This is a result of the quantum nonlocality. Of course, it must be noted that the foliation-invariance breaking only exists for the individual processes, according to the de-Broglie-Bohm theory. Because in this theory, it is not necessary for the dynamics of an individual system to follow all the statistical invariances.
• Horiguchi et. al. [6] From the Gauss-Codadzi equations [8] we have:
Using these, one obtains: (31) and (32) is:
Therefore, these three Einstein's equations are constraints on the extinsic curvature of the space-like surfaces.
After quantization, the constraints (33) and (34) would appear in the form of equations (15)-(16) in the absence of the matter field or (20)-(24), from the Copenhagen or Bohmian points of view, respectively. Starting from the Bohmian form, the relation (20) gives:
On using the equation (25) and the fact that G ijkl π kl = K ij /16πG, we have:
Thus:
Therefore taking the quantum effects into consideration, the constraint G 
Since D j h ij = 0, we have:
Therefore: 
IV. OBSERVATIONS
Now we are ready to discuss some important results:
• In the Bohmian quantum theory of gravity, the general covariance, represented by (40) and (42) [9] in detail.
• According to the equations (37), (40) 
where Q M is the quantum potential of the matter resulted from the dependence of Γ upon the matter field and is independent of the ordering parameter. For example, for a scalar field, we have:
• In Bohm's theory, the Hamilton-Jacobi equation and the Newton's equation of motion are respectively: • From every aspect, the quantum potential is very important in quantum gravity. In reference [10] , it is shown that the existance of the matter quantum potential is equiv- to remove the cosmological singularities in the early universe. [10] 
